Background: Ergonomics is the science of designing tasks, jobs, information, tools, equipment, facilities and the working environment to enable people to perform tasks in a safe, effective, productive and comfortable environment. The study aimed to evaluate the effect of the ergonomics training program for prevention of health disorders among computer operators. Research design: a quasi experimental study. Setting: the study was conducted at Bank Al Qahera, Jossef Abbas branch, Nasr City. Sampling: 130 computer operators selected systematically. Tools: 1) A questionnaire for assessing computer operators' socio-demographic characteristics, working conditions, ergonomically health history and back symptoms used pre & post program implementation. 2) An observational checklist for assessing the workstation ergonomics environment. 3) An observational checklist for assessing the ergonomically workstation practices pre & post program implementation. Results of this study indicated that, most of the studied sample were totally using computer 7-12 hours/day. Post implementation of the training program, there was a highly significant improvement in upper and lower back symptoms of the computer operators. Conclusion: The study proved a significant positive improvement in computer operators' practices and back disorders related to workstation ergonomics through post implementation of the ergonomically training program. Recommendation: The study recommended that occupational health nurse should be assigned in each bank to conduct health services and training programs for all computer operators.
Introduction
Ergonomics is a scientific discipline, which is concerned with improving the productivity, health, safety and comfort of people, as well as promoting effective interaction among people, technology and the environment in which both must operate. Ergonomically designed furniture can reduce pain and injury, increase productivity and decrease complaints. The goal of ergonomics is to reduce stress and eliminate injuries and disorders associated with the overuse of muscles, bad postures and repeated tasks. Ergonomic disorders also known as Musculoskeletal Disorders (MSDs) affect the human body' movements or musculoskeletal system as muscles, tendons, ligaments, nerves, discs and blood vessels whether occurring suddenly or over a prolonged period of time (Querelle et al., 2012).
Health problems experienced by computer operators are often complex. Physical discomforts are encountered by them as they report eye fatigue and irritation, blurred vision, headaches, dizziness, pain or stiffness in the neck, shoulders, back, elbow, wrist, hand & fingers and also leg. Stress-related psychological or somatic disorders has documented among computer operators with high prevalence of irritability, anxiety and depressive states (Hengel et al., 2011).
Musculoskeletal disorders (MSDs) are an important issue with increasing personal and socio-economic impact. The back, neck, shoulders and upper limbs are the parts of the body most affected by MSDs. There is an established association between prevalence of pain and work, with noticeable diversification by occupation (Shrivastava and Bobhate, 2012). In accordance to (NIOSH, 2012), MSDs occur when the physical capabilities of the worker do not match the physical requirements of the job. Prolonged exposure to ergonomic risk factors can cause damage a worker's body and lead to MSDs as exerting excessive force and excessive repetition of movements that can irritate tendons and increase pressure on nerves. Awkward postures or unsupported positions can compress nerves and irritate tendons. Motion, such as increased speed or acceleration when bending and twisting, can increase the amount of force exerted on the body. 
Significance of the study:
Occupationally caused right shoulder injury (RSI) rank first among the health problems potentially affecting the quality of life. Meanwhile, poor workstation design and poor ergonomics have been associated with an increased risk of developing these disorders (National Institute for Occupational Safety and Health (NIOSH), 2012). Community Health Nurse especially the occupational nurse plays an important role in designing ergonomics training program for the prevention of ergonomic disorders. Occupational health nurse is the milestone in applying the intensive on the job ergonomics training program and education in ergonomics help in reducing the operators' discomfort and health hazards unit work and the best result will be achieved with cooperative planning in which both operators and occupational nurse are actively involved (Institute of Work and Health(IWH), 2012).
Aims of the study
The aim of the study was to evaluate the effect of the ergonomics training program for prevention of back disorders among computer operators through:
Training Program for Prevention of Workstation Ergonomically Back Disorders among
Computer OperatorsAssessing the health condition of computer operators.
Designing and implementing of ergonomics training program for computer operators.
Evaluating the effect of the ergonomics training program on computer operators' back disorders.
Research Hypothesis:
Implementation of the ergonomics training program will improve the computer operators' practices and back disorders related to workstation ergonomics.
Subject and methods:
Research Design:
A quasi experimental design was used to explore the outcomes of the ergonomics training program on computer operators.
Setting:
This study was conducted at Bank Al Qahera, Jossef Abbas branch, Nasr City. This bank was the most intensity from others within Cairo Governorate.
Subjects:
A purposive random sample consists of 130 computer operators selected systematically based on specific criteria (had at least 5 continuous years of experience at the same bank and using computer for more than 3 hours/day).
Technical Design:
Tools for data collection: the data will be collected through the following tools:
First tool: Self administered questionnaire form were developed by the researcher, based on reviewing related literatures and experts opinions, written in Arabic language to assess all the related socio-demographic characteristics of the computer operators, their working conditions, ergonomically health history and MSDs using the pre & post MSDs' assessment questionnaire adopted from Nordic assessment questionnaire developed by (Kuorinka et al., 1987).
Second tool: An observational checklist for assessing the workstation practices regarding the working posture and breaks, stretches & exercises. It would be used pre & post implementation of the ergonomics training program. The items of the checklist were checked by the researcher and scored to be categorized into two levels as followings: healthy practices ≥ 50% and unhealthy practices < 50%.
Third tool: An observational checklist adopted from (Occupational Safety and Health Administration (OSHA), 2010) for assessing the workstation environment related to general and ergonomically environmental conditions as chair, desk, monitor, keyboard & mouse and accessories. The total score for this tool was 26 marks. According to the observational points, the total workstation ergonomics environment was categorized into two levels: suitable environment ≥ 50% and unsuitable environment < 50%.
Content validity:
It was be ascertained by group of experts in community health nursing. Their opinions were elicited regarding the format layout, consistency, accuracy and relevancy of the tools.
Administrative Design:
An approval official letter from the Faculty of Nursing, Ain Shams University was forwarded to the director of Bank Al Qahera, Jossif Abbas branch, Nasr City at Cairo Governorate with the name of the researcher, title and purpose of the study.
Ethical considerations:
Verbal approval was obtained from each subject who agreed to participate before inclusion in the study. The ethical aspects were considered while proceeding in collecting the data. The computer operators were informed about the purpose and nature of the study. They were informed about their right to refuse participation in the study. Confidentiality was assured for all information provided.
Operational Design: Preparatory Phase
A review of literature regarding current and past available literatures was done to cover the various aspects of the problem, using text books, articles, magazines and internet search. This was necessary for the researcher to be acquainted with the actual dimensions and magnitude of the problem confronting the computer operators in Egypt and worldwide and consequently. It also guided in developing the study data collection tools and the contents of the training program.
Exploratory phase (pilot study):
A pilot study was conducted at the beginning of the study. It carried out on 13 computer operators or 10% of the total sample to investigate the feasibility of data collection tools for their content validity, clarity, applicability and simplicity. The needed modifications were carried out as breaks & exercises during work and general environmental condition in the practices & environment observational checklist.
Field Work:
The field work was carried out within duration of 14 months from February 2016 to March 2017 two days per week for maximum 6 hours per day. Each of pre-test phase, implementation phase of the program and post-test phase lasted about 3 months. As well as 3 months from the finishing of the program to the beginning of the post-test phase. The researcher explained the aim of the study to the health and safety team to help her and distributed the pre-test questionnaire sheets after clear explaining for the way to fill it out.
Program construction:
The training program was conducted in four phases; assessment, planning, implementation and evaluation.
Assessment phase:
The researcher was using the constructed tools in pre-test to assess the computer operators' practices related to the workstation ergonomics.
Planning phase:
The workstation ergonomics training program was designed by the researcher based on the results of the assessment phase. The program time allocated = 6 hours divided into 6 sessions (4 hours theory and 2 hours practices). Educational sessions were containing anatomy of the musculoskeletal system, causes and risk factors of MSDs related to workstation ergonomics, types and signs & symptoms of MSDs' injuries related to workstation ergonomics, importance and benefits of workstation ergonomics, computer 
Implementation phase:
The program was implemented over six sessions took about two and conducted in groups from 10 to 15 computer operators in each session according to the availability and work circumstances. The duration of each session was one hour. The total duration of the program was 6 hours. The researcher took about into consideration as the computer operators' motivation and used different techniques as praise, coffee breaks, distributing visualized simple leaflets.
4. Evaluation phase: program was evaluated by testing the computer operators' practices and physical examination in relation to early detection of eye problems & MSDs before conducting the training program through the pr-test. Testing practices and physical examination in relation to early detection of MSDs & eye problems (follow up) was done after six months from the end of the training program through using the same tools of data collection.
Result:
Table (1):shows that 66.9% of the computer operators were aged 25-35 years with a mean age 33.33+6.17 and 61.5 % of them were males. Regarding the marital status, 54.6% of them were married. The table also reveals that 82.3% of the study sample had 3-10 work years of experience and 90.0% of operators were using computer for 3-5 hours/day in addition to 58.5% were using computer for 2-5 hours/day at home.
Figure (1):
clarifies that 70.0% of the studied computer operators were totally using computer 7-12 hours/day with a mean 9.56+6.38. 
Training Program for Prevention of Workstation Ergonomically Back Disorders among Computer Operators Discussion
Ergonmics is a scientific discipline, which is concerned with improving the productivity, health, safety and comfort of people, as well as promoting effective interaction among people, technology and the environment in which both must operate (Querelle et al., 2012) .
Findings of the current study revealed that nearly two thirds of the computer operators of the study sample were males and aged 25-35 years with mean age about 33 years (Table 1) . This result was going with Mahmud et al., (2011) who conducted a study on an experimental and a control group of 6 units of office workers at University of Sidney in Malaysia and stated that the mean age of the two groups of office workers were 36.4 and 34.2 years. While this result was contradicted with Kingsley, (2012), who reported that about four fifth of the study sample aged 50 years. These discrepancies might be due to differences in the nature of Ghana's company work policy. Regarding the computer operators' marital status, more than one half of the total study sample were married (Table 1) . This study result was agreed with Chowdhury, (2015) who conducting a comparative study to assess the ergonomic risk factors in Louisiana State University in Bangladesh and submitted that two thirds of the study sample were married and had children.
Regarding the working of the computer operators, the result of this study found that all participants of the study sample experienced for 3-10 years at the same work setting (Table 1) . These findings were slightly similar to Ghosh et al., (2011) who studied the ergonomics as a bridge between fundamentals and applied research in India and stated that the study subjects experienced for 5-8 work years. The current study also detected that most of the computer operators were using computer at work for 3-5 hours/day, while more than half of them were using computer for 2-5 hours/day at home to accumulate about 7-12 hours of totally using computer/day with a mean 9.56+6.38 (Table 1) & (Figure 1) . These results were also approved by Ikonne, (2014) who measured the influence of workstation and work posture ergonomics on job satisfaction of librarians in the Federal and State University Libraries in Southern Nigeria, found that the libraries' employees were using computer at least 5 hours/day at work, in addition to 2-4 hours of using computer at home to accumulate about 7-9 hours of totally using computer/day.
Concerning the chronic diseases, the current study displayed that more than one third of the study sample suffered from gastrointestinal diseases (GIT) and more than one tenth suffered from diabetes mellitus, respiratory and renal diseases and taking regular medications (Table 2) . These results were supported by Eltayeb et al., (2011) who studied symptoms of neck, shoulder, forearms, and hands through a cohort study among computer office workers in Sudan; he found that around one fifth of the computer office workers suffered from chronic diseases as miabetes mellitus, renal diseases and GIT problems and taking regular medications. Both results of those studies was due to the similarity of the Egyptians and Sudanese' health status. Regarding the previous MSDs' surgeries before job, the current study illustrated that more than three quarters of the study sample had no history of MSDs' surgeries before job (Table 2) . This result was agreed with Kaliniene et al., (2013) who studied the associations between neck musculoskeletal complaints and work related factors among public service computer workers in Kaunas, found that more than two thirds of computer workers had any surgeries related to musculoskeletal problems before job.
Concerning back problems, the submitted results of this study detected that around one third of the computer operators suffered from upper back problems and more than two fifth of them suffered from lower back' problems with highly statistically significant differences in those back problems between pre and post training program implementation (Table 3) . These findings were coincident with Abolfazl et al., (2014) who applied a comparison study of work-related musculoskeletal disorders among truck drivers and official workers in Iran, declared that more than three quarters out of truck drivers and more than half of official workers had musculoskeletal disorders in one-year especially in neck & lower back in truck drivers and knee & lumbar symptom in one-year in official workers with a significant difference between two groups in this regard.
In concern to the general environmental condition, the results of the present study detected that the general and ergonomically workstation environmental conditions as chair, monitor, keyboard & mouse and desk & work devices were suitable for most of the computer operators (Figure 2 ). This result was contradicted with Kingsley, (2012)' study conducted in Ghana who reported that nearly half of the study sample were working in inadequate general environmental conditions. The study conducted by Vasan, (2016) to evaluate the computer workstation standards at Iowa State University also affirmed that nearly two thirds of the study sample were working in a standardized ergonomically environment with suitable work desk surface and accessories as document holder and telephone and half of the study sample were using suitable monitor and keyboard & mouse.
Regarding the total computer operators' healthy practices related to break ideas, stretches & exercises, about one fifth of the study sample were practicing before implementation of the training program, but after implementation of the ergonomically training program about two thirds of the computer operators were performing total healthy practices related to break ideas, stretches & exercises with highly statistically significant increase among pre & post implementation of the ergonomically training program (Table 4) . These findings were slightly disagreed with those of Van Vledde, (2015)' study on office workers in Stellenbosch University, who stated that nearly one third of the study sample were performing break ideas, stretches & exercises to keep comfortable body organs.
The current study also revealed highly statistically significant differences between computer operators' total practices and total workstation environment (Table 5) . These finding was in agreement with Van Vledde, (2015)' study on office workers in Stellenbosch University reported that there was a highly statistically correlation between computer workers' total practices and workstation environmental conditions. As well as Kingsley, (2012)' study conducted in Ghana and reported statistically significant relationship between computer workers' total practices and general workstation environment. On the other hand, the present study revealed that there was highly statistically significant differences between computer operators' total practices and neck, right wrist/hand, right hand fingers and upper & lower back (Table 5) . These results were completely coincided with Ibrahim, (2014)' study on computer users of three Saudian organizations of (KAU, STC & SAUDI) who detected highly statistically significant correlation between computer users' practices and neck pain as a most common complain among study subjects in all the three organizations. Also Keswani et al., (2013) who assessed the musculoskeletal pain among computer users, detected statistically significant differences between computer users' practices and musculoskeletal pain.
Conclusion
In conclusion, the most common ergonomic back disorders among computer operators in the present study were recurrent pain and stiffness through the upper and lower back. There was a highly statistical significant relationship between total computer operators' practices and upper & lower back symptoms.
Recommendation
The study recommended that occupational health nurse should to be assigned in each bank to conduct health services and training programs for all computer operators for prevention of ergonomic disorders.
